Early adventitial activation characterized by NADPH oxidase expression and neovascularization in an aortic transplantation model.
Increasing evidence has suggested that arterial adventitia may contribute to pathological vessel remodeling by producing reactive oxygen species and promoting neovascularization. However, these processes have not been studied yet in transplantation-induced vascular pathologies. We characterized the dynamic changes in NADPH oxidase expression and adventitial angiogenic response in a model of allograft aortic transplantation. The thoracic aorta from Fischer 344 rats were transplanted into the abdominal aorta of Lewis rats. Graft specimens were collected on days 0.5, 3, 7, and 14 for morphometry, immunohistochemistry, immunofluorescence staining, and quantitative PCR tests. Following transplantation, adventitial thickening was found as early as day 3, while neointima was observed from day 7. As compared to normal adventitial tissue, the expression levels of NADPH oxidase subunits gp91phox and p47phox in graft adventitia were elevated from day 3 and further increased up to day 14. Immunohistochemistry staining showed that infiltrating macrophages appeared to be a major source of NADPH oxidase expression. Increases in NADPH oxidase expression were also detected in fibroblasts isolated from the graft adventitia. Gene silencing of p47phox significantly suppressed proliferation and migration of the graft fibroblast cells. We also showed that adventitial thickening was accompanied by increased adventitial neovascularization; at day 14, there was a positive correlation between the density of adventitial microvessels and the neointimal thickness. Transplantation injury induces NADPH oxidase expression and neovascularization in the adventitia, raising the possibility that the activated adventitia may represent a target site for prevention of transplantation-induced transplant vasculopathy.